A role for the common GTP-binding protein in coupling of chromosome replication to cell growth and cell division.
Homologues of CgtA, the common GTP-binding protein of Vibrio harveyi, are present in diverse organisms ranging from bacteria to humans. In bacteria, proteins homologous to CgtA form a subfamily of small GTP-binding proteins, called Obg/Gtp1. Similarity between bacterial members of this subfamily and their eukaryotic homologues is as high as about 50%. Nevertheless, specific functions of these proteins remain largely unknown. Genes coding for CgtA-like proteins are essential in almost all species of bacteria. The only known exception is V. harveyi, whose cells survive disruption of the cgtA gene. Therefore, the V. harveyi cgtA insertional mutant is a very useful tool for studies on functions of CgtA. Here we demonstrate that under normal growth conditions, cells of the cgtA mutant are slightly larger than wild-type cells, whereas indirect inhibition of DNA replication initiation by addition of rifampicin results in significantly higher differences in average cell size between these two strains as measured by flow cytometry. These differences decreased when cell division was inhibited by cephalexin. DNA synthesis per cell mass was found to be increased in the cgtA mutant relative to wild-type V. harveyi strain, whereas the mutant cells grew slower than bacteria with functional cgtA gene. Kinetics of DNA replication after inhibition of cell division was also considerably different in wild-type and cgtA mutant strains. These results suggest that the cgtA gene product plays a role in coupling of DNA replication to cell growth and cell division.